A calorimetric study of the CO Bohr effect of monomeric haemoglobins.
A calorimetric study has been made of the heats of CO reaction with the monomeric haemoglobins of Chironomus thummi thummi III and IV as a function of pH. The number of Bohr protons released at pH 7.1 was determined from heats of reaction in different buffers as 0.19 and 0.31 mol H+/mol CO for haemoglobin III and IV respectively. The heat of the Bohr ionization process was found to be 6 and 8 kcal/mol H+ (25 and 34 kJ/mol) for the haemoglobins III and IV. These values are consistent with values found for histidine groups. A pH-independent part of the reaction enthalpy was determined as - 19.7 kcal/mol CO (-82.4 kJ/mol). The same reaction with myoglobin is less exothermic. From the combination of deltaG0 and deltaH0 values TdeltaS0 values have been calculated. It was found for both haemoglobins that the entropy of reaction is greater by 2 cal K-1 mol-1 (8.4 JK-1 mol-1) at pH 9.5 as compared to pH 6.0.